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s arsai sdr aa aiq 7i£# -^ui^ ra aa eiafli waei siif ^ssf&aoia. 

%7\M EHieei -siioi sjoul juv Maa -abife m*si aoiEt* ssskd /sa-siSi #7i *k*2j 
chioiei »-e^-oi=Mi\a:auwHiOisa'aDr 4 2i«i. MsaaiEtt aioiaeiaii moiei^^ -*q' 
to. »2 oiiaei. Hoife ■-aoiE«:-xis*m- : a^di;"^7i choiei s M^* innate- 
a »2 -vs oisa^oi an '■■oi.Ea.a'Eis tiqiei* &7i at nasi aoi^SAioii^'-.aoia'.emiis-' 
i z&Wiu PttSft* a^-;Aiia-«tti2i s*«n 4^*-9k*is#ii -spm &7i 

gqtnih . .s 9Eig^6i LH¥geiofl g7isoi s^ra/W7i mi a^i2 oiaer a 

oi^ei sb»S! uoieim ^woia, -wqwols aoiEwfc s«*Ka seg^Jta stfgq&s 

ElOIEIft'fteieJO. 

: 9J°!,Wifc SDR S £21- DDR SES ,51* '4 StTB EID1, OIBIt/ 0{|SEI1 ifiS ^ K 

anus; 

£ 2fe E 12) S* ^ SEIg^^ fflSSJ fM&bldfc 

e 3g e i2i aoifi&^.wjin--a& wioii^ irva-Bei;-si wis sseoiq. 

E 4~ £ 12| §7! A' CIS 0| OIS OIOIEIg(DdR) EES gSfSfe 3^2J ^ XII 01 1£ 3! QI0IE12J EPS 
E0!Q. 

E Sfe E 12| S7I*|-PHPI BE HIOIEIS(SDR) SE£ SW= 3*21'^ M0\W± SI DJOIE^ a® 
E0ICK 

if ^ ^ 

b 'Brss : »aai miaeioi aasAi, mti ois aoiEi#(D6ubie o&ta Rate: DDR) ee ejaai oil 
aa g*ioi s.^ 20iQ. 

i'K2S g7f^ CIH(Synchronous DRAM)^ Ai^HJ *|0|(H} g&ofOI Lil0|E1 S^l 

£IS Qttf* »B.fe ^l^^AI, g&{2) Hl§7!^' Cl'eod UtoH £&t\ £B e^f 7\X\I1 StQ. 3 

aOI ^71 SERAM2j ^E^ 3^0! Afetl- 011301 3^E1Sh Ai^g2) g5f ^EOll . U|«| 

A1& 4^1 4^(Hi Dl?aii giQ, [DEW, 0|2h STDI ^TS SORA^ gsf. ^E~ AI^S2| 
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mm2i s§i a^asfem soh?> sp. 

&m ^° SDRAM2I ^£1 ?HdA|?|7| SISKfl, A|i|S fSjei g£ MX|.ffllslng Edge) fj & 

3- Oil*|(Falllng Edge) ESOII gBSIOI QI0IE11 Qg^S^ W^OI 7HUPSJP, 0121 B0| A|AQ f 
eiS| 4S0IIAI a tta MM H5W SBSKJi CflOIPM 013 yiOIEjsXOouble Data 

Ratfe: Oloh WOlELttt SESH>Q. DIM 5S3«KM. Alia l^HJ 43 OIIAI .a SHJ MAI S Pi: 
SHJOflS!- S&SIOI CflOIPl afe^Sfe SEH2J SM*' MO|Em(Single Data Rate: 0161 SDR 0t& 

SEE* EJD. 

ddr aasr. moipsi §^ a& gsioi.Aiiis mm?i sb*hm «;«a°s ?is ? 

II^PI SfeO^Ciarge Bandwidth) US* 7K3P. DOR 2E£ £H<$ SDRWft' ?CtAIH-4> 2J 

£ eiusi ssoi n 4= ap. 

4? DDR aSB tt#»-f?W P&1a1% Alfa fqOIIAI $ HS..fl«l WMI SiHOIS 

¥ cuoia ei°joi ussip. at>-. aseiAi 471 5 uh^si lh¥ hoiei ej°j § ou= $iui aeioi-71 
«tt-ti«Eit«te aa a iEit^g as^ §ssw sd. -moi. sdr b£=n mm ag»«g 

A Op QI0IE121 13^2] iS-Q AlZKset-up time), LiOIP 3*1 AIZ»(hdld tlme)0| 37fl &iBjeS, 21 
¥ A|>:9 mat''UI«2i ElOIEPOiy S(Plpe lifting Stage)(HIA( Akl JKB® I ;'3a9AJ.2» SS. 
8P)I ?|*IAJ£ ?T4 §71 i?E(PLL; Phase Locked Lqop)L|- X|0 §7|?±i(DLL: Delay Locked 

loop)i aj§«ioioUpi am, oiohoei s asig Q^ ™ so. 

47l2h 5KJI SXD DDR 2EH| §713 PBOI ; 7R3 SXflSas eJSKH", AISHHIA1 SOR EESJ §71*1 PS 
EE2J g?|^ PfSol sJe«l SDR aE£J §713 OISS CHHI8I7I OIQWfe. SDR £E°1 §71*1 OS S- 

ddr ee°i §714 ciaoi -*ssm § sss-nti&o. 

00R' r SE«'H^-3qaW-4» SiCH SDR EE a DOR SE S SH-H <3a)5IIA1 AWV * f^^ 

m ms& tmm. m mm m%m :qsohaie,sdr se°j s?i&j pb a dor 1229^ 
srau 01s ?m A^§A■p^ asg * -sji if ia?h si?« sp. 

e ttss fe^i s«s« *«»pi 9iy aasAi. g «sa 7is^ awi^ sor ee ^itf ? 

bit! DOR EE B-tESI OilSEI S»S"»S*fe SOjP. 

a wsHi ds'7i»a« sdr ee a ddr ee s oi^ «ius demioi aeia a^as uoieii 

§64^ * H7l'W*ft »ESI DilEEl §*I2| LflOIEj ge? XilCH «Bi XilSSfe 3»Q1P. 

m 'i^iaoj Mkqamf'. #^i -Mi a 7di2 oiiaEr aojs^Ei g^a aioipei gonoiai, wo»as^ 
aoiaw. s^sm gasei^sfoi aEigaiaa. ckoieii s^to, 

DB--7»a|--ij : ill»««*K?l ; ! W« :, S-iiB2| B^Eifl OilEEl §5tl §^ flip): ttBS ^4=2| CflOIEI 

esi imasi %mn«i ?«fia : . 

Soil 3? Vh-oSh w MOIE1 S OlEcil^t 2f .WfiUBffiiH 

pi ii^l feci. ^71 731 aoiaa ^71 M2 oioip 5 0)Eeiii7t ¥ixi& a« id^ohoi d^ia 

HOIPg 2I¥S g^P. 

Oi*K E3* HSSIOi S tue^&'tfAlllk HQ tfAiSPI ^St^P- 

E 1g B-WSM 2|tJ g7|*l PS2I 7H«fS? S01?£ ■H-EOIP. 471 §714 PBS 

M3E1 * oSoil" fflfflffi sT°ffl, 21 OUaEI M CHcllOI^ «|^2| OflEEI. 3 A1MO|c)IO|f 

||fL L f ■JSSf'fiaia^ t«{=? JH2I oiaei tf Aisoiaioi^t eaisisp. ^?fll^as, e 121 
S& aHs Biali 3oi(io) a 5i4= odeei soi(20)2h a «s(24) a m 

mm (26)i sutio. 

471 °4 OUaEI 30i(!0)£ HI1 M3EI 1 AI «0| 3101 (12)2K P3P(14) a PaP(l6)§ 
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S4lt!D. 4^1 91 WISEI :fl AmOIHOI(t2)2| 0301(14) 3! ITS 030 (16)01 

U39£i= ^ £Hsa.^.a! bb oiEai^tHi °\m awi^aoi, hoie^i- 2i*h?iu ?i*ih boieot- 
^ojn ^ ao. -s«a Lioiafe-uiEEE! awB«i?i(ift)M 3« s*sor, so age* aieici9a)oi 
A'eiTj ao. oiun, a?i 91 meei Ai«oiaioi(i2)i *19^k?i *im eptsi£ b§ cmem^ 

?dCK 91 OflSEI *a A1*0ieiI0|(12)~ ^2J BB OiEfll^Olj °lo8A1^ OiEfti 

4?i oiiaa 3oi(20)^ 92 nisei i AiMoiaidi(22)a, ^ tmawo si-in asGt(?6)g 

SBtlCh. 4?l 92 OiieEl @! A1«0i 3101(22)2] 0301 (24): ffi BB 03CH 

& E|OIEI7}.&iO« ± 2AO. SoiS UdlElfe HIMSfe! ^Xjg^?!(28)lHi 2)M S^EICH, B'B 

Ef2](i9b)0)i aa>fl ao. oi in, 92 chieej a AiM«aiqi(22)i zm eswac bb- 

"CHSa&te am .3IHQ. ^ .4^1 92 NISEI 1 AIS0iHI0l(22)& BS OlEeil^Oil "Sftl 

AIB OiESl^jl 4?'2D. 

S^.SI SEIS^ £l£(24)£ 491 ^4= OilJSBI 301(10) 9! OilSEI 30K2Q)£*EI «q.9 

£ aoiE«(i(LE. io.d)a" itwaoiii, 90ii£B(FRi, srt.f, srt.s, clkhlf, .clkoclsjm © 

B«JO| 4^1 "■ttO|E1S(IO_E, SEIl*14SKn, »EW«!6ia pilO|E1(00)g bHffl 

(26)£ 4^1 8*S :SB BEIBBjg. -SIS(24)S¥E12J VElttqgg! Li|0|E1(00)g ^OHOIH, 01 L1|0|E|g 
UlfilS^KS'tHfflSS aolEi(DOUT)* £1^ AI^S bH^Oii IW. 

9Q1£!5: Bti¥(32)& il^S^EI Ai±B JHMtCLK), OIECII^ £!2(/RAS>, BH. WEB 

£ AEgy £!S;(/CAS), 71^ '901 £jS(*> S! »7I 90| -£!:2(/0E)B BQWOIH, 4^?l £!3:gg Oil 

sei a diaioioii :5SSioi wa ^io)Ai2:## ; ;^moi DiisEi si oiaioioii «3«]C^ woi 

■-dft-.Br%l*(32)fe'»2l 9QIB£S(FRT, SRTJ 7 , SRT_S, CLKDCLF, CLKDQ_S)g STg^lQli.B* 3! ^E|# 
t|g(24)bil S3tfCh HE aiXj^Ei(34)~ DDR/SDR EE, CAS SI 01 SAL tHiE .BOL- WiiS-f 

E 2^ 4^1 §^ S- aEI»!H|4l SIS(24)Hi g^EOIO. 4^1 §^ ^ l -BIE|«B*fii ■■«!£. (24 )fe SI1 
3! -92 1/0 S7ilS^IS(40, 42)2K «11 SI 92 mOIEIHI* a®)5|g(44, 46)2L ^EIM^Ai(48)g Stf 
tiQ. 

91 I/O a-^jS*>l(40)& 94s"H'3EI 30l(1.0)£^E1 e^EIOI SB .a«qEae!(19a)0||' tfOQ L110IE1 
(IO.E)S MOhgeiO.: □EIH^M I/O S^IS^?I(40)&;4^I.II1I0|E1(10.^ 
(FDIOJE)*- 9CHS^(FRT)&(| 1^ El^q E^(41)# S$8 92 I/O ^Xlg^^l 

(42)b ^ BflEEl 30i(20)£^E1 §^90i MS £J^E^(19b)WI ^SS OIQ|&)( 10^0)1 

gfb«2Jo. . iaein 92 1/0 ■ffijBvi(42)fe 4^1 e«oiei(io:o)i gma. aoiatraioio)! 
■aon^(R«i)oi .s&^foi ^sg EJS!(43)« wto. 

91 CflOIEibfl^ ^^i(44)fe 4^1 91 I/O aXI§^|(40)(HI ^ItH C10|E1(FDIO M E)I gSB-'ag 
-q &jS!(41)l SiS grOgejGK E#'91 DBOIEifcH^ d^^l(44)b 4^1 92.1/0 m\B$?\(42M ^ 

7l(44)fe aSt(iSEL)M" §B*Kfl<4K« .aiOIHB(FDI0J. FDIO.O) S CHir «tt,JB tf^H, 9011^ 

QjdlEI "•^•'■■tfttB Ull, 0I0IE12] ^|^ tt^ GHiEM^I- ^Si 3*Wfc: : #7I..W:aS: 

(Sajs *rar aii^lia 01 Tgl- 91 tiioiEia^ .am?i(44)e lhoiekfoiojjs ..otmqi. a 

eh ei HOIEIi 91 bH-i ■aOIEUDBJOMW M»W' !!D. 1^S> CflOIEISj r -Bfi CHECH 

ElO|H"(FDlOjJ» ^ei8>OI DflOlEiS 91 tfl^ aOiEHOBJ^IS^I gq*Pi SICK 

92 CyOIElHlk ^Pl(46)fe 91 S 92 I/O i^XlS^?l§(40. 42)0il. °I^H EWIEim 

Og d^ttf SeTh HMaOIEIWi-«0|3K46)& 9GH1^(SRT.S)(HI ^^\0\ m& fc||0|E1g ; Xfl2 

^ W !*A"raDf ofiW 92lllOIEibH^ei7l(46)& CHp|EH(FplOJ)l fl«WDI. .<S- 
LU0IE1M 92 bH^ DII0IE1 (DB-S)S^ Wi^tm BO. tfS, *q -QDlEiaf " : aA -BB OiEai^l^ 

aoiEi(FDio:E)g mtm dm® moiEig 91 w.^ mmmiww rn^tm bgk 

rriptin ^o*oi s-iiai ri?ani Hi-^e niniE-l ^tl 1 ^ [IH> sl^ Wl^ CHEai^F s^SJ S^Oil 

01 1 g^Olb. 5111 OlOIEItH^ i! £ ^?l(44)^ C?I4= DiiaHl SCH (20)a£^Ei°J CBOIEiS S^*H1. 712 Cfl 
OiatflA d-Bl?l(46)'= ^4= OflSSj aO|(id)g^E12J CilOIEIB ■g^SPfl 3D. 01011 ttEK SSlJHIfla 

a -eS. e Wssi qboi hj^s moiei m%m mwn Sid, m^M ioi^ a s^ojg 

flj2 CflOIEIUli i3 E -!^PI(46)7^ CliMOiaBD. OIM [tEh MI CIIOIEHhH^ ^^71(44)2101 1H|M°| QI0IE1 

!(M P db.s)1 groAom. on dioiasi stkiae)^«ia *«itJa. *eis*w<46 = mom 
Aam nm g&tioi »n w± hioiekob f)! mmm, Hioiii(aKOQ_s)(Hi shskw »i2 ai 

OIEkKs «tO. «7I aWliflll5lO)& WI0)1^(CLKDQ.F)(HI UloH &^|SfS *«0I 
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E 3£ E 121 35BOIi!S W«¥LHM 2i= aiOISi^ iffeSilS2| SI CfllM 20)?^ .g^EOICl. -471 aid 
i£ IT4SaSfe LH^g^ g*» ij!S|S(50), S?7|(52), <yej¥(53) S! XI2^(60)S StJtfQ-. 

LH¥f*M &4S ¥tlS(50)= 21 ¥ AI£B ge?(CLK)g '^OlgOCQ, "#71 i^(CLK)°l ^Elldl 3! 3 
g igSIOI, 21^ M±<£ l^(CLK)2h!f£ ?H.K*g 7|AI^ OCR SEg LH^l^l (PCLK.DDR)g ^ah S( .£ 
illfi.S^ 5|Sg 5*liiCf. g?7l(52)^ 471 DOR SEg LH¥g^(RCLK_ODR)l ^OHOIH, ^H^M 

s-?sioi 471 ddr 2Eg imm^ (Pc(.K_ooR)aa i^si 7ixi£ sdr EEg iw^w^ 

(PdLK.SDR)t SteStHIF. 

2^(53)^ EE aiOl i!S(/DDR)(HI gSSIOi 4*71 DOR SEg LH¥1^(PCLOOR) S SDR SEg III ¥ 
iei(PCLODR) S 6H-H t! E -!?S|0) CI?S2| LH^gei (PCLK)£SW g^tiCI. 2 U22I S^I^S CI 
1301 DOR SEOtlAI .SS»T UJt #71 EE JiOt £!£(/ODR)= 'g?'. Ml© 7RLIP. 0|U| ^¥(53)21 
S£ £?IXI(54)£ 4 V 7| EE HICH i!H:(/DDR) «' °!bflE1(58)0li °J*« ^SS EE flIOi £!h(DOR)0|| g& 
Sfft eSEIH. n& £*l*i(56)S :-Bffi£SQ. tOEM, DDR EEg LH^ge}(PCLK i DOR)PI CIS2J LH^ 
ie«(PCLK)£S^ gq&Cl. tlffl..- §71*1 ClBOl SDR EE (HI A| m^V (ID 4 1 ?! EE aiOl 4»£</DdR)& 

•sroi' asig 7rl'Q. oiin stes^(53)2j A«*i(54ife nassan sg. ±?ixi(56m esaoi, 

SDR EEg LH¥lft!(PCLk_SDR)OI. CIS3S1 LH^gq(PCLK)»SAN. i^DCI. 471 LH^l^(PCLK)g CliS 

sj LH^t m*& g^Es Ahgaaf ohki, seste &01, »ioh^&(frl srt_f, srt:s, 

CLKULF, CLKDQ_S)g W^Bf^OI AUSQ, 

g gAlNIM SlCHAi, g7l*j tlBH DOR E£ SdR g^EE£ XII 2231 £& A|gA>2| SSZieiOOil 2JSH 
EE ffllAI>:EH34)0fl TclStlCH 2iCK KKIAI,.. EE £a) £!:£(/ddR)£ EE aAI±E1(34)S¥£l XflOHd 

5 »«*(32)S g^SCl. ZIUXI^ g grS2| tM5 -MAIM S!0|A|, g?| DOR .Jfe 9R.W5£ft 
fli2.i!FiSMAI XflSSaOII H|*8 M§ Sd. DIM Sfl, E9 fEfe S2g gSH ^E2iQ. 

e 30HA1, xj'gtji(60)& -an lhai ms:M&?m<isz - ?o)g stmof, aiws^g(FRT, srt_f, srt.s, 

CLKDQ.F, CLKOQ_S)g tt«ttQ. 471 ail X1S7|(62)£^7| LH^S^(PaK)g 2SAI2) AI9AI?) XI3 
3 i^l aiO)I^(FRT)gW S^tfO. e ■ MAIN09 ?MM, #71 LH¥ S^(PCLK)g 8 Uk^(ns)2J 
&m 43.75X2] S El dig ^SEK -35IH, 4^1 WI1 AI35|(62Ph aiCHlii(FRT)l m4"AI?l?| ?\M 
&V\ LH¥l^(PCLK)g AISAI5I5 Al^g 1.5 Lte^(hs)0|CK M2 AIS7I& 4^1 L||^gei(PCLK)g 
2.5 Uks(ns) AI3AI?1 AISS g^t 7ICHI2(SRT.F)gM| g^ElCk. ai3 A137lfe^l m?£% 
(PCLK)g 6.5 Uk^(ns) AI9AI?1 AISS ga<l aiO)S^(SRT.S)S^l i m$!tt. XJ4 7iia?lc 4^1 LH 
¥g^(PCLK)s 4.5 Uixi(ns) AI3AI3I . AIS=! . gcjg aiCH§i(CLKDQ.F)S«l g^tlQ. ,fl|5 
47rLH¥§e)(FCLK)g 8.5 Ui2(ns) AISAI?) Xl°?£ ge<g ai011i(CLKDQ_S)SW gqglCh aiOj 
IAg(FRT, SRT.F, SRO, CLK0Q.F-, CLKDQJ)2| EI^S S 4 31 E 5011 EA|£|0) SXQ. 

6 MA\m ?i.o\M, 4^1 an lhxi ai5 Ai3?ig(62 - 70)s m: g?i ?5(pldqiu ao i^i 

(DLL)g AlgSIOt ^S!E|. HHAia-,, &EAI D101I -.ttgafe-^S 0IUDI> CIS SSilSgOl AFgl 
4» SGh ^2| :QS . MAIOflM SiOIAI, 4^1 ail LHXI ai5 AIS5?lg(62 - ?0)S, LH^l^ 

(PCLK)ES^EI 4 V ?I aiOllig(FRL SRT.F, SRT.S, CLKOQ.F/ CLKCQ_S)g CH&IQL 2,^ 

2i mm nmm on- &-jmmm*m as aioii^g ^4gstEa asi *e sick 

£ 4S E I2| 8714- QBOI DOR EES S : ^(HI SiOJAi 2[ XflGHlA 3 W0IEI2J EfSEOICK 

§714' CISOI DOR EES gSfST UH , LH^1§1(PCLK)S 21^ AI±S geifCLK)2F m\4M ?mU. 

an uiisEi g Aisoiadi(i2) s ai2 nsa a Ai«oieiiQi(22)(niAi CHEai^wi 2|§h &m o\± 

t\L\Si S°0|| gg2| 79§ MOia^ HIMEI2! SAI §^71(18, 28) 2|j» g^SQ :i PC|g JJH Oil 
EE| g A1MOi2IOI(12) ™ ai2 IHISEI ^ AmO|etlO|(22) 2J^0| 2iO|A| ^4=?H2| dlMEI£J §0U1 W13 
d«l Eie!(CSL)(HI SJSI 5IU2J b|ME|£IO| fi|0|E|Il. m& tl|MEI^e!2| rj|0|Ei(IO_E, IO.0PF SI gjg 
^ EJ°l(l9a, I9b)bfl ^EIXI SQ. 

an a aiz i/o gjAigas7ie(40, 42)g 4^1 oioiekio.e, io.ojs mmo\ mmm, aibig^FRTiiw 

gSSKfl g^a EWlEKFdlO.E, FDIO.O)! g^CK 

ail m?M4)£ 4^1 ail S» : a!2 I/O 3AIS^?IS(40, H2)S.^Em OIO|E1g(FDI0.E, FD 1 0.0)1 wo\ 

dam, .011 s silh c^sioi aicHii(SRT_F)(m gsstoi <aaia oioieudbj)! ge?*!CK str. 
ai2 a«iJ7i(48)^ 4^1 an s .ai2 1/0 mx\^?\m.w, 42)s^Ei2j moiEig(Foio_E, foio.os ^roh 
goiii, 011 § as tiui aejsicw aioii^(SRT.s)(Hi gfemio) m& dioiekdb.s)! mm. 

SE|g^Ai'(48)£ 4^1 ail d^7l(44) S! A1I2 i|a|?|(46)S¥E1 DldlEI(DB^F) S. UIOIE1(0B_S)i ^ 
g?0H2!Ch lElie!{Al(48)fe aiDil^(CLKDQ.F)Oj| g&SICfl C1IOIE1(OB^F)g ^«ISKH g^?m aiCHg 
^(ffl(DQ S)(HI gBSIOI EII0IE1(DB,S)g d^SfOj l^^CI; 01011 [Q-Eh i El ga|A1 (48)011 A1 : g^EIg 
□ O|E1(D0i)& ^ OIISEI aOl(IO) E= 714= OflSEI 3CH(2d)S^E1 g^Ejb EflOiaOJ ivUJJI I ^ UHfJ 

aioiEiis 7W?ii sen min(26)e 4^1 §EigeiAi(48)S^Ei2i QioiE-((ooi)i ^oigqia Wltl 
mm sig ge? aioiEi(oouT)g gei*o. ai^s gq silkhi chsh ^ ?H2i noitm ciass 
¥Et g^aci. 

E 5£ E 121 g7l4' CI3QI SOR EES g^fe 2^011 SJOIA1 2| apl^ 9 CflOIEiej I^EOIQ. 

=71^1 CIISOI SDR EES g^.lU, LH^ge?(PCLK)s Al^sl 1^(CLK)2|. §B)2| ?H>4=1 7ffl 
?ll EICH, OlOfl [L>EK 2} aiCHl Ag(FRT, SRTJ, SRT.S, CLKDQ.F. CLKDQ.S)E DOR SE01IAI2I SgOII UIS8 
gffi^ ^EI4=g 7ISCK □ CIS g^ ODR SE0IIA12I aCK 

01 gSOIIE, SElieiAl (48)011 M g^EI= aiOIE1(00l)S ^ tHIEEl 301(10) Eif 71^. OIISEI 301 
(20)S^E1. g^EI= L1OIE10II UISH ^ HH2J QIOlEIgg 7W7II SCK LH¥iq(PCLK)0| A|^ 
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y Sq2| gajoj ^n^s [in^i^ A |a.w Z\IM CHoH aHJ-21 L1I0IEW 

s*ei gqgch 

fcffi, SDR SE^j UW JEMI-HEE! SI0|3h2|* AI±B I^(CLK)ej g^ej ^?E£ g^mWI EI32, 

OlOil CKF §"2J0| DDR 2E0D UjftH SI3« SSOI ath 

.tIS. 43I flAIM.^'..? 813 B| 4'AIOflS BXI WAIt* SjUftlDL g 431 ^AIOII 

■M «Sa» QS»W et)H * SICK ' 

MS 101, 431 tfAINMAIc DCR 2Eg LH¥'i^(FCLK.mR)l £I45KQ Oil ^ofOj SDR SEg LH 
*iq(PCLK_SOR)# W£m3XlB, £ Ct£-aAlNH BOWfe. A|*B. Sq (PCLK)23*Ei SDR 

SES'LH*fiei(PCLK^SDR)S -SStfra, Oil MHHSKM DDR SEg LH*«^(PDLlLODR>* "SKSW ^E 21 

4^1. .SAIWW aolAI, Jill gj H2.flq3|».<44, 46)g. g tfAIM.7l-3*»H2| CAS 0101 SA|» 2X11 S 1* 
20131 [fflSDil ESS 2tQICh S! 5 ? CAS a0|gA|3* 2 iqOIEfEL 43|X|li a X1I2 *iq3|§(44, 46J'g 
gefBI ^> aCK :DI OiOlEi bfjAoj gqg- HEISqAIM £|« tSSIS * 2iCh Ett.'CAS aOl@ 

A|3* '4 Mq PI40|E>g, *7Pjg!.^iaB(Delaylng Stage)OI StTS £ aCh 

sew, 43i uiaifer ^aidas Hwrtctf, ddrees lh¥^(pclki.ddr)e ai^ss gqw tt?»K» 

AfSttSSSL DDR. 2ES Uf*t^(PCLKJ}0R)2h SDR S Eg LH*Mq(PCUCSOR)0| AliBI §q]2* 

qm ^C^l ^CTTil IT £E aCK 

OMa/SAIN ijOia^k BMfflS WEEI 4=1 27H0II WWtXLWiL 3 0I42J WSE| 301011 

ai sAiaii ao!Ei?rag^a?ii w ->e-ssck oiati e 2°] 1/0. axi sH3i s-awisj- hoiei 

W^Sl SAIW a0jE13^.gqE|£ MEEI 30j2| £2F-\ite'* .'3&0I tHSHSffHIh OWL SEI 
-■CfAISI "EiqEWak SR7U CLKDQ S'2I XflOil^SJ -^E 3DH 4§SfCfl S3* 4= SIQ. Eth OlEftf- 
go LH¥iq(pcLK) g SDR EEg Ul¥l^(PCLK„SDR)Oil H\n HUfSj ^EteB 3OT2fl! SO. mtl> Dm 
t> OS EIIOIEIg SE(Multlple Data Rat e)OJ|Aj*j Q>g QflOIEI 9E§ LH¥iq(PCLKJ)01 21* Al^l 
B^XCLlOg :1/m£S g?SK31 WSSLKa 7ra»ra, 21* Ai*& aq{CLK)S| ^1^31- f£H IB, OS 
QMOlEi EES LH*iq(PCtO)2j ~IF£2|- SDR SEg LH*gq(PCLO0Rjg ^ f/«, f/(iari)til SO. 

ChAI WIA1-H gSM 3l#^ A^ g2| *|L^ gXiOj fflWS X1I0IE1S SEltf 

©!ai 'Mww mi &mz& gmfc aoii air sop, mat/d --bieim^qi ^oh ms\r= mm w 
mm\ a^ 2101 ohjq. 

amor mt &oi* & ssoj im sdrams sdr eesi^ dor hem a^ =7as)w.^ ath oioji ccf& 01 
at^ -^E-a -wieaa : aae\*fe i: BfEai ^abwsi *^aib ^ an, -Aisxj-a! xnsaaa a 
im mm « a>« tsscK E?t, w^^i sEiiei ai siokhi °i£> ciioiei aoi was rt&ai 

US aomm SE(Mjltipla Data Rate) &E« 01IS210I1E Sj^l ^ aEh 
5a« Al^a ■qH-.S3l.QCH BS»fe SfEjl Oil S El Sxlpfl aOiAi, 

aDifiii-»»to*"si2«;. : ^ s a$ chem^ a ai se -oiEai^oB'sii&i 

CHE2il^£ln: QlOiag ai QI0IE1 BF£!££ ^Sfe Hi) QIISEt 301; 

^^Hj.aiOIEil 3BS*KQ- SLSOI, ^31 ^SI XflOIEI S 491 S» : OI£ai& a 82.-8111 ,HEa£M 
Situ OtiEaia£|& 010IE1B «3I Sll OilSa HfflSrSAIWI HI2 LflOIEi gqShfe SI2 DlliSEI 

3d); 

i^i.-ss^jjia/wsig §^uh ?3i& 3^ x111 1^1 2k «ti ai .w.21 211H ?3ii 3w^ 1112 s 

e|«-8K!ftt2i 4 h 3i mi 1^2f HI2 S OU='*"H-» LH*"«e|£S« g^Sfe '8MW* 
4^31 LH¥I^01i S3|£|CH S^fDI, &9| HI S! BI2 ffllEEl aOiS^EI H0IE11* gO«0|Il, 

iSt»teS?l^'ffiE3HI WISE! SM. 
WtfH aCHA|> 431 flll SI ?S|2 OiEBl^fe MS. ^OICH33 SlSDIi SV CMEa^fe ^0\j1 

a2&a oiEa±» 7i4S!-s?i^ et£H-Hsa s«. 

SltiH aCHAI, 431 XIII iq^ 431 £!¥ Al^^ 1 iqHh ^ ^3(^ 3R1^ S3|^l ^Effl MaEI S 
«3WH :aCHAi, 431 HO\tA& 

43i a* ai^i m^m wo\mQ\u, 431 a* Ai^y iq^j seiui s ±%^m ssmoi. 431 a* 
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m*m ma us &04m ?m= #71 11 m^m i-^&i^ m sa sis; 
#71 11 w^m g^zm #?i m m^m ^mv= g^7u a 

#71 HI 1^ =y fl| 2 .aEi iflh smi d«!SK)l g^ife tfe| 4=9:8 a*mi= §71*! &TE 
« 01ISEI §X|. 

H WW 5101 Ai, #71 §^ 5L'-BIE»Bia fflSfc 

#7i mi ogsEi aois!?Ei tjoiEigi aro»oiii, sonota moiEni tt*«K)i s^a 11 

UOIEItt #7| LHWMai- Sfifel 7fX|£ XIII SlOIIiOil g7|A|3| II £J§S< 3X1 

#71 11 a 12 tosa aoig^Ei g^ii cudiEigg tfowbia.-BrawoiB abiEigg =s**ks -s 

12 QIOIEli #71 Hi lOil^OII S3IA13I 12. Qflq. 3X1 S^7|i S! 

#71 7H1 1 I30IE12J- #71 .32.(30139 S^SHl. #71 Ml ElOIEISt #71 12 «0IE12| a*97|*UEt 
LH= .flBI 101 d±<N SaSICfl #71 HIT QlOiEM #71 12 CitilEig @Eige|#S||Ai g^Sfe HEIg 
JMISiB §71 # BE1 DflSei SW. 

'ttW-6 

19SHHI 2JCHAL #71 §Elie|4l ^ilSfe 

#71 11 aiOIE12h #7| 12 UidlEHB gOUOlol, #71 d E -3 101 d£0il SStKH #71 11 CHOIEM 
#71 12 C1I0IE-) § 01 S:Vd = 28 d^SI-DI ^3 CH0IE18 12 MOIS^M §B*K»I ge»K 
£ 11 ^71; 

#71 11 0I0IEI2I #71 12 OlOIEig HfO»0|2, #71 d^} 101 dSM §SS(dl #71 11 Oi0|E12F 

#7112 qioiei g CHEeu^7i- at '.{3«woi aoia xioiEig 13 icm^oii g^sioi mmi 

12d«i|7|; SU 

#71 11 2 12 gaPlgSI '«q CtlOlEHM ttOWOIol,- #71 11 d^ie^EIS) QI0IE18 #71 LH¥1 

eia §atr siteg mm 14 xmm^m §b*K)i t^sra #71 12 a wisest amiEig #71 

.LHJ?g'B1jU- §^'tr ?m48 7W£ 15 lOfiiOfl gQSIO) ge|^os«r#7| iTOjgOIS EJOIEIg g 
EJgaiQSte lE|gei!A1;l Sf&fe §71*! B^El WlSEI 

Wei>M #71 ibids- sr4§¥fe 

#71 LH^geig -33 4§ AI3 -aSAiaSS*! #71 II LH XI 15 lOlgig -*«*H» HCHV* 

sisg of S7i'&i b>e« meei #*), 

#7i §7iii eisar mieei s«2i se ssi xtssm s<s:o| ( ee ioi ijsg #7i ioi 

dS m^ofc EE aiXlibE1;l Q S5J«Hi, 

#71 39Did2 ©*S^£ #71 gsj- EE 1CH d2(HI SB8>bj #71 11 mmti 12 g^ g CHh- SILIg 
LH*- gBjSSAN daiSte §71^ &EJfl misa ®x\, 

18^011 2JCHA1, 

#71 §STSE SMS A»§XI0II 2J*J SSIlEHSIS 4= 21^ §71 «i SI El Oil ESI §x| . 
10 

ntfon aoiAi , 

#71 ICHdS #71 1^ EEg UEUHfe S2S8 SWUM. #71. S^2j #E||(HI CCEI- #71 11 

mil 12 gsi g 01- ttHJtt'lH^ gejES^I ^ajsiS 17W SIE1 OflESI 

11 

11^011 2101 A1, 

#71 10id2 WiSZW 21*1 ,tS?BX|= #71 11 gq E^ 12 gqsy m£ ».S§ SOU HH<3WI 2| 

n iisafe §7i*i s?ehi Djaa 

§^ 12 

21^ ai^i g^imi s7iaoi gsfste &es MEei saw aor/d. 

.^4=51 EflOIEIg 33 »SS0 SiEDf. 3301 SIU°I QIOIEIg gAI&i 4:^4= 7H°I Dfl'sZEl 3 

01; 
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#71 2) ¥ AliU m^i §4=UH ?7|g 7W£.gl 1^2h #71 B|l geiej #71 ifcg* M i£7l# 7f 
Xl£:fll2 -gem SttWW, #71 391 fiqiU- SI2 g«M S 01 hi SHIg LH¥ ge|2g« g^Sfe XilOid 

#71 LH¥i^tHl §715101 mmM, #71 £§4= PH^I OilSEI aoie^Ei SAIOfl g^a HOIEIgg m 

0HOI2. eotgois cioiEigg mmn mEm^mm wmme® oioieii s^sfe §si si h 

Ell^l-a SISig SfiShc §71 0112EI #». 

13 

,2|«. AlrhS gSKHI €7|E|Oi gstSfDl, ^421 QI0IE11 2TO *i§*H2 ^2{0| SH-121 HOIEiS S 
AIM WsmiZ Bll SI 12 OilSEI HOlg StJtte ^Ea.MSei §*I(HI SUHAf, 

#71 2|i?f AI^S 1SJ21 S^HH ^7lg 7RIS . flll I^IK #71 All M^21.2«H 37lg 7tf|^ X112 g : 

ejg a-^si-ii, #7i ii gqa ni2 mm § oi^ mug mmssin &mvs: EPth 

#7i mi a 12 ousei soie^Ei EjoiEin gmm mm n\ m m cioieii #71 lh¥ 

geiiF SUSt *E^g 7l*l= Xfll SlOil iM. §7IAj?) M\ S *02 DflOIEI E1£J££ zWtt?l'AI9IS 
&7U: 

#7| Alll S AH2 Q10IE1 Era #°1 #71 Sll DI0IE12F #71 »2 QI0IE1 g 0\£.&±?l STA1S 211 ^ 
510] S^g QIOIElg 2I¥£ g^SIS EPJj S 

#7i m aolE^2^ #71 wi2 ciioiei g o\sai±?\ smt ztw wtm cm® dioIeii m^s. mm>\ 
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